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Effects of Cholesterol on Growth and Reproduction in Male
Redclaw Crayfish , Cherax quadricarinatus

GAN Xin-Hui LI Wei-Wei LI Jia-Yao GUO Zhan-Lin ZHAO Yun-Long WANG Qun”
( Life Science College ,East China Normal University ,Shanghai 200062 , China)

Abstract : The male Redclaw Crayfish ( Cherax quadricarinatus) with initial body length of 10.5 e¢m were fed
with artificial diets containing different levels of cholesterol (0,0.25% ,0.50% , 0.75% ,1.00% ) for 10
weeks. Hepatopancreas digestive enzymes and testis AKP,LDH , ATPase were measured. The results showed that
group 2 had the best growth index and the highest trypsin activity. There was no significant difference in lipase
activity among groups 2,3 ,and 4, but lipase activities in these three groups were higher than those in group 1
and control. Testis AKP activity and LDH activity were the highest in group 3. There was no significant
difference in testis ATPase activity between group 2 and 3,but ATP activities in these two groups were higher
than those in groups 1,4 and control. The results suggest that the optimum dietary cholesterol in the feed was
between 0. 50% to 0. 75% during rapid gonadal development phase in C. quadricarinatus.

Key words : Cherax quadricarinatus; Cholesterol; Growth; Reproduction; Enzyme activity

EEWE TR E SIS H (PR RIFE 2006 4 6-1 5) |, _EHEHTRFZEE ORI H (No. 08DZ1906401) ;
# JHTAMER , E-mail ; qwang@ bio. ecnu. edu. cn;

F—IEENE HEM, B LA B9 W KA s A A B2 E-mail ; xinhuigan@ 163. com,

Wk H 199:2010-07-28 , & [8] H 1 :2010-11-23



139 AR RS Rl i L [ e 5 X A PR T 2O e B A K 2 AR B A S - 87 -

L E G EENF ( Cherax quadricarinatus ) J5.
PETRRANE, g TH N+ EHKEWH
AT ERRF B ST iR & | PRHE P BOER R 2 M
—HEE LB 4 . B AT R4
SRR AT R Z —, 1992 F5| AFKE (H
ESONGE S BN M 2 S S PP
77O | 41U A 25 R T AR AT T B i A
FHER AR JEE 2T 3 4 P 4 k[ 4 5 9 Ak
(8 FRARAS A OC, PR IR AR 1 AR Bl B TR R L 2
CHE, SR, HFTA JCIZ AR A5 £ %
e TEMENA ) 220 T A AR BRI (8] IR SR AL A
I, U E IR XN S B RORS 1 A 52
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L IE IR ( Artemesia longinaris) A KR RIS B B
Wi Briggs 25 F11 Shen 2543 W58 T %[GR AR
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1.1 SEIER AEFEab R S IAS R K F
AR AL ] P ([ 2y, L0 ) 5 i 2 53] O R 4
(0% ) SE56 1 4H(0.25% ) (5288 2 4H(0.50% ) |

S 3 4H(0.75% ) SR 4 ZH(1.00% ) o ARk
RIS 3t 40 B 5, 38 i 2 A AL LY 2.0

mm FURCEL, X5 & - 20°C KA A . 4%
SRR LR 1

1.2 RAFEE  SLIETHE Y 2009 4 8 ~ 10
H 310 i, SC8 R b BT 4l X AR 4R
Pl L g B, S A B fett A B S vk
PR e F R LD B LB AR MR R
(10.5+1.0) em,AKHEH(19.72 £1.80) g, %
W HIE KA BT % 7 d, B ) S 4 e X R 2
TR, SIS A5 53 ] 45 W AH Rz IR [ et
SRR IEDRL, B KIRAR R 12 2 KA
HAE I x 55 x & =80 cm x 65 cm x 57 cm,ﬁgﬁ
WA BLR VR HEIR , B 413 3 A FAT 5 250
AN ] G 4, F ARG IR KL ( 25 £2 ) °C,pH
7.1 ~8.0,7K¥ 50 cm ; B P vk a2 I $E0E, H
B E A IRE Y 3% , 0 H 280 2 3848 K5k
T B R A K 10 em; W [R]IE S48 I i, 45 PR )]
FRE—K, DAL VRS B8R

1.3 #HERRESNERZE

1.3.1 HEECRE BHEERHFE 1 d, S 4RENL
HUst 7 (B3I 6 ., 2 UKW IR I 43 AR ., I
TR AR S I A A i O SR RS 4 L
KB WE 1) ARG 8T - 80°C vK4a
e o MSRFRBUHLL TR A5

REMKE(%) =

[ CR¥E - WX HE)/ PI¥E ] x 100% ;
TRCR (% ) =

[(CREE - FIRE)/ BEEE] x 100% ;
FAGR(%) =

CRAETE AN REL / W1 E0) x 100% 5
TR (%) =

[2 x BE5EE / (WIAARE + R ]

x 100% ;

PERRIE R (% ) =

[CRFSR + WkEE + ) S/ A ]

x 100% .
1.3.2  JHAREERS ) MERRARE S 4T
JREERAS 0.5 o, FE BB 1: 4 IMAHIS 1Y
0. 75% A= FER K, KR 219 ,3 000 t/min 50>
10 min, B V& W 4°C 147, HH T TR & 1k
fitg 5% 7 0 v 2 T 24 vk 45 4
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Table 1 Composition and analysis of the different cholesterol dietaries (% ,dry weight)

%y X I ZH 14 241 34 441
Ingredient Control Group 1 Group 2 Group 3 Group 4
JFRLH 4 Composition
104} Fish meal 30 30 30 30 30
T Soybean meal 30 30 30 30 30
T4} Wheat flour 18 18 18 18 18
3 Soybean oil 5 5 5 5 5
IS Gelatin 4 4 4 4 4
Z4E Vitamins premix® 3 3 3 3 3
Z 1" Minerals premixl’ 2 2 2 2 2
42 Cellulose 6.5 6.5 6.5 6.5 6.5
ST Choline 0.5 0.5 0.5 0.5 0.5
#H: 2 C Vitamin C 0.5 0.5 0.5 0.5 0.5
4k % E Vitamin E 0.2 0.2 0.2 0.2 0.2
FHSEH8 Betaine 0.3 0.3 0.3 0.3 0.3
JIEE B Cholesterol 0 0.25 0.50 0.75 1.00
E RS Nutrient ingredients
A Crudeprotein 37.28 36.98 37.43 36.91 37.09
HAENT Crude lipid 8.23 8.25 8.26 8.29 8.32
KK} Crude ash 16.92 17.03 17.28 17.18 17.20
FHIB Dry matter 89. 83 89.92 90. 43 89. 89 90. 28
fie i Energy( kJ/g ) 18.43 18. 47 18. 50 18.52 18.57

a. ZUE(1F 100 g) : Vi 0.15 g, V5y0.375 g, Vs 1.0 g, Vs 1.0 g, V0. 4 g, Viy0.04 g, Vi, 0. 1 g, V0. 01 g, V,0. 004 g, V0. 06

2,V,30.087 5 g,V,, 1.125 ,V,0.05 g

g, IUEE 10. 0 g; b. Z# (4100 g) : NaH,P0,10.0 g,KH,P0,21.5 g,Ca(H,P0O,),-2H,026.5

g,CaC0,10.5 g,KC12.8 g,MgSO4'7H20 10.0 g, AlCL, -6H,0 1.2 g,ZnS0, -7H,0 0. 511 g, MnSO, -H, 0 0. 143 ¢, KI 0. 058 g, CuCl,

0.051 g,CoCy, -6H,0 1.2 g, FLERES 16. 50 g APHEER%EK 0. 061 ¢,

a. Vitamins premix (per 100 g) : V,0.15 g,V,0.375 g, V;31.0 g, V1.0 g, V0.4 g, V;0.04 g, V0.1 g, Vy,,0.01 g,V
0.004 g,V:0.06 g,V;0.087 5 g,V 1.125 g,V0.05 g,CcH|,0410.0 g; b. Minerals premix ( per 100 g) : NaH,P0,10.0 g,KH, PO,
21.5 g,Ca(H,PO,),-2H,026.5 g,CaC0410.5 g,KCl 2.8 g,MgSO, -7H,0 10.0 g,AlCl;-6H,0 1.2 g,ZnSO, -7H,0 0. 511 g,MnSO,
*6H,0 0. 143 ¢,KI 0. 058 g,CuClL,0. 051 g,CoCy, -6H,0 1.2 g,CaCcH,,0,-5H,0 16.50 g,CcHsFeO; 0. 061 g.

ZUR R R (100 & W R st A ) AR B
FEFT) o
HE%@@\Hﬁﬁﬁ@ﬁﬁ*ﬁ@?ﬁﬁﬂ?%mﬁ
SRR TR AR A T E . H
o B IIEE LA 37°C S5 e HEAUE B TE R
MARR PSR 1 min FEFE 1 pg IKY
R ANNE S B (U/g prot) ; BEZEE AL 37°C
N 8 mg HEVE A b S A R R 1
min {5156 B 2246 0. 003 4 1 /\Eiﬁﬁﬁﬁ
(U/mg prot) ; JEMEELL 37°C 54, B mg 4H
ZEATER AR R T 5P A/E N 30 min 7K i
10 mg JEK M 1 A(ﬁﬁ%ﬁ( U/mg prot) ; £F 4
FEEI 2 R A I i WG T X
N AE40CT \%M%{Jcéﬂifﬁ%%iﬁm pgﬁ]
EINEAEN 1 AT 1507 (U, weg/min) o W2

4% A Spectrumlab 22 pe T] UL 43 5% o B it
(Lengquang Tech. ) .
1.3.3 Gl mi AR B | FL IR UG ATP S )
WE  HEBIPRI S 4URG ARG 4% 0. 25 g 15T
AL 1: 9 IMA UL Y 0. 75% A= BRER K, UK
TH2I9K,3 000 1/min B0 10 min, B IE 4°C
TiAe T N R ARG S e . o 2% il
5 22 N E A 2 AV EE R (IR B g e
AW TR .

A Tl 1 7L TR I L B 0 7 242k
A st AR ) AR ST T AR 7 R & A
IRE TR LA = LW 5 o Bk DRI 0
.1 géﬂ HEATE 37C 5 & F/EM 15 min 7
A1 mg B 1 NS 1AL (U /g prot) o FLIR
J SRS ) X1 g AU 7E 37°C 53
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YER 15 min, 7ERWAR R4 1 wmol/L I
2R 1 AT F1 57 (U/mg) o ATP g6 7730
E SR FH Bt AR ) TR S P A 7 ) R A
ATP BER & (Na* K *-ATPase I 237 & )
FE BTG 028 S /N 1 mg HEVER AL
W ATP B0 ATP 7242 1 umol/L JCHLBE Y&

1A~ ATP Jii% J1 547 (U/mg prot) .
1.4 HIEHSEITESH  H SPSS 16.0 #17

Bl 48 1F 43 B, B3 MK 55 ok L One-Way
ANOVA 7, 3F >k HH Duncan 517 £ 8 L #s,
B VM + FRifE2E (Mean +SD) £, 3%
PEAKFBEE R P <0.05,

B 1 IS TR AR R 5
Fig.1 Anatomical structure of sexual glands in male Cherax quadricarinatus
T: K5 #i; PVD. ATHREE ; MVD . hiks % ; DVD. JEHrkEH
T:Testis; PVD:Previous vas defences; MVD;Middle vas defences; DVD;Dernier vas defences.

2 4 R

2.1 ARHRFMARRE S E#Y B E B x4 4T
Bt EBMERKERIBRM A LRA IR
Y REHER R ARDRRCR A R R e R
ERUWAR 2, SRS SN XF RE 2H K A% S 6 20 AF

REHA T RIERE(=78.8% ), LK 4
ARG A8 R ARPRL AL R 4 1 3 T AR U I L
P X AL, v DU 0. 509% JIR 1 s 1) ) sk
(2 H) BB Em . &L AAFIG T % 2%
S T SESR 2 3 2 e T X RR A (62.77% ) .
gt 7 23 I A e ek D T M 1 48 o

R2 AR IAE & 8 R0 E B i AT 2 7 R A K HE AR A R20T (Mean + SD)

Table 2 The effect of different cholesterol dietaries on growth parameters of male Cherax quadricarinatus

415 HIXIE (g) RIGH(g) R ER (%)  FREE(%) FEER(% ) BiEE (% )
Groups Initial weight Final weight Weight growth rate Feed rate Survival rate Exuviate rate
X H& Control 19.9+1.6 35.6 2.2 78.80 +2.45* 21.73 £1.35° 62.77 +6.31° 57.54 £4.25*
1 20.11.7 40.5+2.8 101.73 £3.16"  29.40£0.96"  87.77 +3.85" 106.20 +11.33"
2 19.7 1.7 45.8 £2.9 132.30 +3. 14° 40.03 +4. 191 93.33 +5.77" 124.42 +7.92¢
3 19.5+1.8 43.3+3.6 122.40 +2. 884 34.53 +£2.95°¢ 87.22 +6. 31" 129.38 +1. 82°¢
4 19.4+1.4 40.5+3.0 109. 13 +2. 69°¢ 30.53 +0. 76" 83.44 +5. 68" 135.50 +7. 83°¢

[Fl =3 EARA /NG FRER R 2257 3 (P <0.05) .
Data in the same line super-marked with different letters are significantly different (P <0.05).
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i, HLASSCR A e A 8 3 TR IR

2.2 fARFRMAE & 2B E B X i 4T
Bt m BN RR AR IH L BB RSN X R4 4%
SEHGZH I BN AL S I E S R WA 3, &
S 2N 05 Tl R R R 4 3 e TR IR
A, Hor i U G B SRk e LT S o

FR3E 0 S BB T A B (RS2 2 3 N
4 2022 52 AN 3% iR AR 1 I O D R A
ke e L T S o ) 1 2 B BT T R
pykaH L2 4HT% J) e (95.53 U/mg prot) .
EMD T RN Ak 2R T ) 4% S 2 = 0] 0 W 3 2

=
It o

R3  ARHRNAE S 208 EEE X LT 2 55 B AR AT IR AR L BRIE TR R0

Table 3 The effect of different cholesterol dietaries on digestive enzymes activities in hepatopancreas

of male Cherax quadricarinatus ( Mean + SD)

01 i 7 i JB AR 1 e TE R YR
Groups Lipase Trypsin Amylase Cellulase
(U/g prot) (U/mg prot) (U/mg prot) (U)
X H& Control 71.73 +6. 15 56.55 +2. 69 0.49 +0.05 0.34 +0.02
1 103.58 +5.29" 81.44 £3.19" 0.46 +0. 05 0.38 +0.07
2 132.88 +6.23°¢ 95.53 +4. 10" 0.47 +£0.03 0.34 £0.05
3 133.21 +9. 55¢ 89.44 +2.92¢ 0.52 +0.07 0.34 +0.05
4 138.25 +5.82°¢ 84.13 +5. 46" 0.56 +0. 06 0.31 +0.04

[l —% o EARA NS T RER R 225+ B3 (P <0.05)

Data in the same line super-marked with different letters are significantly different (P <0.05).

2.3 ARGRNA RS2 /)08 E G2 X 6
BB ATERMEN LR ER RIS
I IR W P 41 B ' 5 B U I R A A
(GSI) BN 550801 Wl 2 il ( AKP) | FLIR B & 1t
(LDH) ATP [ifi ( ATPase) 7 J17Z5 L W5 4, 4%
SEEGZH GSI,AKP LDH L) 2 ATPase ¥ i 2 %55

TXTRRZ , GSI BETRDER  JIH [ B s i i 48
TR R I 0. 5% J& , GST AR A i
2% ;1 AKP LDH A2 ATPase 3% J1 44 2 30 % |
AETEMER, e EXHRE 2 A
(ATPase) 8¢ 3 41 (AKP,LDH), H ¥ 4 4
ATPase /K-35 B4 (4. 10 U/mg prot) ,

R4 ERHFRNAE S 8 A8 E R AT B R B R A S AR KRR T

Table 4 The effect of different cholesterol dietaries on reproductive parameters in testis of male

Cherax quadricarinatus ( Mean + SD)

g1 PERRFE L R W IR il FLIR I St ATP fiff
Groups GSI AKP LDH ATPase
(%) (U/g prot) (U/mg) (U/mg prot)
X i Control 0.71 £0. 04* 6.69 0. 65° 595.01 +37.59* 4.10 0. 33*
1 0.88 +0.03" 11.33 +0. 92" 825.35 +£58.55" 6.13 +0.23"
2 1.02 £0. 04°¢ 17.58 +0.97°¢ 1087.10 +47.11¢ 8.48 £0.71¢
3 1.03 £0. 04°¢ 20.73 1. 454 1 173.40 +£91. 54¢ 8.16 £0. 55¢
4 1.04 £0. 02°¢ 16. 87 +0. 53¢ 853.93 +45.29" 4.40 £0. 16"

[Fl—F o EARA R NS FRER R 2253 3 (P <0.05)
Data in the same line super-marked with different letters are significantly different (P <0.05).
GSI: Index of sexual glands; AKP: Alkaline phosphatase; LDH: Lactate dehydrogenase; ATPase: Adenosine triphosphate enzyme.

PR BT B Ik IR B K ARG G AR R G
RS A KA T i s RE R 19 2 2R A
2 A W) R 2 A B T 2 IS o, %ok BRI )
T AN A KA B T SR

3 0 w®

IKFEBHPIREAN RV E TR T R — ELLOR
e SR B R P O A AR A TR e AR A
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REREMEHER , FEE DTV A A,
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151, 0 WY JIEL T e 1) 45 A A5 i 1 2 MR R )
RE X EE8 b5 14 f g (6 L F- 227t BRAE 52 5
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B e i K A ATP B BE &, 7] sk 3K 50 20
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HLOL FIE 35 R, R 75 3R W 0 I i 2 it 3
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VERIPS A Sz b 526 2 40 3 2H ATPase 1
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[T 52 1) e 328 8 0 8 B3 AE 0. 50% ~ 0. 75% Z
6], A RILL 0. 5% 24 e, PRI 2 B
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